Functional analysis of Ca2+/calmodulin-dependent protein kinase II expressed in bacteria.
The cDNA encoding the 50-kDa subunit of Ca2+/calmodulin (CaM)-dependent protein kinase II from adult rat brain was cloned into the bacterial expression vector pK223-2 and produced in bacteria. Extensive modification of the cDNA was required to express detectable levels of enzyme. The activity of the bacterially expressed kinase was stringently dependent on Ca2+/CaM but did not exhibit cooperative activation kinetics characteristic of the forebrain enzyme and required 10-fold greater amounts of CaM for half-maximal activation. The bacterially expressed enzyme displayed an apparent Km for a synthetic peptide substrate similar to that of the forebrain enzyme (12 and 10 microM, respectively). Limited proteolysis maps of autophosphorylated peptides, and Western blot analysis demonstrated that the bacterially expressed enzyme was structurally and immunologically indistinguishable from the 50-kDa subunit of the rat forebrain holoenzyme. The bacterially expressed enzyme became Ca2+/CaM-independent after Ca2+/CaM-dependent autophosphorylation in a fashion identical to the forebrain enzyme.